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1020000070917 #^ Q*}: 2001/11/12 

DSRC *1^*§ Al^^O^ tfjE ^-§- a]^ ^ wj-^oil ^ ^ 

SLS. ^^7l^o] ^ c+^7l^ ic^ 71^1^- #*1 1311 

o]E^ BER1- ^Aj-^s. ig6\) ^^o) c^t}. ole-l^- s.^^ ^. Mj-t^ BER(«1^ 
SL^--£) ^1^ A]^ ^^j-ji ^ x^ofl ^ BER ^SM: ^ 

ofl S^l^ 2)^](330)^-, °1 3i]*l(330)£l BER A]ig a]^- ^^ofl o^fl ^ 
7l ^ ^a]^- tflojEi sefl<y ^1- if-SRr BER Ajig ^^^11- ^^tt 

BER Ajtg t-flojE^ ^^sfZL ZLofl BER ^4^* *r41*H #7l 

(330)5. 7l^]-^-(320)4, °1 ^-(320)^1 BER a]^ cfl 

Al^ll- ^ls) *l#s} Bfl^l^lsl- Hl^sH BER* ^a>*>ji ziofl nj-^ BER 
#71 ^ 71^1 ^-(320)o.S. #^Rr ^^71(310)5. ^Aj^vcf. 

£ 3 
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DSRC Hf *}^$\ ulM £.■¥?-•§■ ^ 1HKBIT ERROR 

RATE EXAMINATION APPARATUS AND METHOD FOR DSRC INTELLIGENT TRANSPORT SYSTEM} 

£l£r ^^^l DSRC ITS ^3E. 

£2fe #efl^| BER ^S.. 

£3^r ^- t^^l ^Hll- BER 

£4^ ^a>^ < ?] ITS a] ^ efl o| ^ = t^o] 

£5^ -g- ^°IH BER ^tb ^efl°J^ °$*}5.. 

£6^ H5°ll H t\]o]&\ ^^(MDS)S] iL<y ^a)5.. 

£7^r -g- >gA]ofloflAi ^ BER ^ SLSI -^Jl 

* ^j=LW-ofl cflfl- Jfjr ^ * 

310 : ^ ^^71 311,321 : RFY- 

312.322 : FPGA(Field Programmable Gate Array) 

313.323 : 314,324 : ^<&x\ e| (CPU) 
315,325 : ofl.5Z.Bl 316 : ^^^1 

317 : 5*1 320 : 71*1^" 

330 : ^1*1 (PC) 
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<15> ^. «£tg o. DSRC A]^a1(ITS)ofl ^O.^ HlE A]^ 

<16> *]^tg A]i^(iTS, <>l^r ITS3. ^W)£r ^fl ^-^11- S-n-t!: °l-g-*V 

^ o]^^o]u|- ADSL, ISDN f-Sl ^ <^^W. 

<18> Aj-71 ^A]^ ^^M" A}-§-*}£] j^ofl -g-c^- ^ ol^ ^o]E^ 

tilM-h* 7}X]JL 9l°-V\ JE^JiL 4fl Z}- 7]<**]U]Q\ -f^^S <g;g 

JZ.€- m-^^iLM- 7]Bf ITS D cHl 
<i9> ITSS. ^wji^ ^ 9X1= 7}*§-%r M^S. *-§-, ^^3.^ 

3 ^ 71^ ^ cf<y=^ *\)^ ^ ^4. 

<20> PEth aim .2.^-#(BER ; Bit Error Rate, BER^s* 
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^°\] -g-^i^^^r 2i^}7]^ -f-sHg^i n *S 

<2i> o]e^ BER a]^^- £-g-;*>7> *fl£3.*}7] ^Aj^. ^ 

<22> ^Eflo] BER ^ o. r^ofl ^7]^^"^ ^ 

ITS^ £S ^<?1 ASK S^^l^ ^^71^- 7l^ 7>^J1 ^71^1 

^ ^H-^l°l^(210)^ ) °] ^^71^1^- Al^-EflolEi(210)^Ai^ ^Al A}Jrcq 

S 2^3><^ ^^71(230)^ ^sKn. zz. ^^71(230)^1^ 41 

aim ^ ^1(220)5. ^^th 

<23> a o v 7 ) ^ ^-til(220)fe ^71^1^- Al^-eflo]Ei C210)ofl>H *4i^ 4lJL^ ^1711- 
t^S. ^ ^-^"71(230)^ ^^Rr #3)71(221)2}-, #7) # 
^71 ( 230)5. ^f- E i 31 ^131^ u] — eflojE ofle]^. BER ^71(222) 

<24> Ol^-^ ^Efl 7l#^ 4^ ^4. 

<25>-f^, ic^7l^l^- A] -§;iiflolE] (210)^11^ ^*fl*l -tlS <fe, PN9, PN15 ^ ^ 

#wl (220)3. 

<26> ojcfl, ^ ^1(220)^- ^ifl7l(221)7> ^71^1^ Al^-sflo]Ei(210)^^i 

PN9, PN15 -§-^4lJL» #£fl*}^ ^ ^3:^-71(230)^ ^41*} 

H ^^71(230)^ ^}-7l ^ ^1(220)3.-^ ^Aj^ t}Al ^ 

^ #*1 (220)3. 
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<27> o]6\] nj-Bj., ^ #«l(220)fe- BER ^ 7] (222)7} *}*§= (230)5.-^ i^s) 

A Jlt ^^^^ ^ ^1^^- ^ *]Mf>}<q BER (tilS ,2.fh§-) ^, 

[^ol o]^jlx} ^ 4^1] 

<28> ^ef^, #efl 7l#^^^ 7ll^7l7> JL7>^ ^ Ajjr^ BER 

■i: ^«fl ^-i-^^l PN9, PN15 1-51 ciMEjnV Alt^l ^§-ofl ^Jafl ^-g-^fil 4^ 
*1 ^ #^1 5^4- 

<29> Bj-BH, ^Efl^ ^1^ 7fl^§>7l fli^ ^JES} 741^71^0] ^ 

^7l^ ^ 71x1^- ^-xl^o.5. 3^*1 BER# ^A>^>£^- ^oj-si- dsrc 

*1^*§ H# Al^Bflo^ £_J=.-g. A^ ^1 * ^-^6] Olcf. 

<30> BER *1^* $1*11 ^l-^^l PN9, 0N15 ^ cfHEj^V o^e}- 

<31> Aj- 7 ]o} SL^o. ^^ 7 1 ITS Al^Efl^ gER *1 ^ ^] ofl clo^ 

, BER(w]i= Al^ Al^ ^^ofl i4€- BER ^ti^r ^ 

*\t>}cq s^l &x\ ^ pci-^ ^ ^a. ^l^h °1 ^9iL ^ 
BER ^ *$^°\} 2)n JL^S. ^ *H0§ i3M3 = 31)^ ^# 

if-*Kr BER *1^§ *IM*1# ^ BER *1^ t-fl *1^}JI ^ 

BER tH^M ^ ^15. #^Rr 71^1^- #*1<4, <>1 2t£ 
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71^1^- ^H^o} BER x\% nflAl^l- ^l^l^l^ tll^H BER* 3 

a>§>ji ziofl BER l^M* ^7} ^ 7]*)^- ^^7] 

<32> l&lM <4 ^ 71^1^" ^Ife ^ S.B.9\- 3.^3, ^)^}7) Sf\ tb 

^ul^M ^0.3. 
<33> ^-71 ^ ^r^7l^ BER Ajlgo] ^-f ^ 71*1^- BER oil 

<34> 5£b]- j -# 7 jo] ^*>7l BER a] aj- ^ofl 

^ ^r^7l Ji-fi-*lJL ^ cfl ^1 e-I Hefl'y ^# i^Rr BER Ajtg ^3)- ^a] 

*m ^ ^^715. ^^Hf- #7*1 «h ^7HH ^^lS^-B] BER A]^ X\ 

*h ^Hl- ^Ai^^cf^ -§-^-ol £10.^ ^ 7 fl£] BER o|)a1*1» x}^ # 

^7l^ ^i^*|-Jl BER 0^=. #c^Kr ^l^, #7W>H BER ^ 

&o] ^AisHS #^71 s -§-#^1-^ a^ofl s.x\ ^ ^Tflsf, ^7H^ BER 
^&°] ^Aisi^i ^rO.Tg ^ A]^]- tfl7l*V ^ ^^7lS BER ^ 

<35> Aj- 7 |o^ BER ^Al^j^ t-flojE^ <|}^-# A>-g-§V^ ^ -g- ^ il 

<36> olS>, £ J^ofl -$M)*1 C^jzf ^-tf. 
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<37> £3 -g- sgX\*\}Wr °]kV $rZ\<i\ 1:^51^^ olofl u>fif ^-ol, x}B£ 

(310)5+, °1 x}^ ^^l (310)3. BER a]^ ^sr}jl zl *>3= # 

^71(310)3.^1 7-11^5}-^ BER ^H^SM: ^r^Rr ^ 71^1 ^-(320)4, tf?] 

^rff #^71(310)3. *1^ cflo]Eil- x^s}£s ^- 7 i v,-^ 71^1^(320)^.3. BER 
a]^ Al^ ^ig^ ^^^>J7 zl ±& 7} ^1-^(320)^1^ BER 
s^ofl S^l*>^ s)*l (PC) (330)3. 

<38> Jfr 7 ] %\*$ ^^71(310)^ tlX|igA]Jr^. o}^S.ZLS. ^^*V ^ JI^r-5r ^J^^ 

*I ^S*>^ RF^Oll)^, ^l^ 3.^ (Manchester Coding)^: fl*fl 

MAC(Medium Access Control) ^S^-i- ^r3§*r^ FPGA(Field Programmable Gate 
Array) (312) #^71^ ^ ^ ^£L# 5*1 *r^- 

5*1 #*1 (317)5*1- , A>-g-^ og^o. ^. o} = olfe oi^^ 1(316)2 }. ) ^Aj- s.^.af 
BER ^ S.S.S.^1 ^*l(313)3f, BER *1^ ^1^1^« ^^}7] ^ 

tb ^2.el(315)i^, ^7l z}- ^H^f7l ^tl: ^s] #*1 (314)3. 

<39> Aj- 7 ] t ^ 71^1 ^-(320)^ 1=1*1^ ^Jr^ o}^3.H ^1^3. -f A]Jr 

3. <?>Efli-fl- -f-Sfl « 0 >A>^}JL o]-Efll4S. ^A]^ ^^^s. vj-^oj 

^^Rr RF^M 321)54, Mi El 3*9 (Manchester Coding)^ ^ 
tsfl MAC ^sl# ^* r fe FPGA(322)^-, ^ 0 > S c<4 BER Elli^s.^^ o) 
tr ifl*l(323)*4, BER a]^ nflAl^l# t^^I ^tr *)1 3-*M (325)5+, #7l zj- Jf 
# z\}o]Z}7} ^tr ^<tf ^Bl #*1 (324)3 
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<40> #71 ic^ 71^1^(320)^: ^^1(330)^ ^^*>7l ^ BER 

* ^3zf# S^ofl a Al§ ^ 015^. ^W". 

<4i> °}S\^o) rg^o} ^aHH ^ ^ ^ 

XH #*(FCMS), n7fl<^ DflAlxl cflolEi ^*(MDS), k7fls] iL^- «(ACTS) 

<43> oltffl, :§-a] ^^o]^ ^^-i.(FCMS, MDS, ACTS)^ -g-^^H ^^fl # 

*^8r *lz]}o} ^]o] ^(FCMSH^ §>ji ^ SL^- ^*(ACTS)#^r = 

<44> jejii, tbfl^l #^1 ^31^1 i^-^m *H*1*1 vj\o}&\ #^-(MDC)4- -2-^ 
^*(ACTS)^1 -^(n+k)£r '1' . 8 - ol^(o<"^<8)(^-, 0^"^8, 0^^ 

8)5>L tbfl^l -§-a] SJ]|^ ^7fl£] ^sll^ Tflo^ ^^(FCMS)* 97fl^l 

<45> ol&|t!: £fe ^ SEfl^^l ^o]^ nfl ^efloj ^7ln}t} 71^1^(320) 

oil o^Sfl 

<46> Aj-7] n^oj ^ ^(FCMS)£- ^1°^ °fl S^^l 71*1 
^-(320HH *>3= ^^-71(310)5. XI ^- ^}^}7} flfb 
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<47> #7] nflAl^l cflojE^ #^(MDC)-& 5sfl"?j *1H #*(FCMS) SEfe 

£i 3<>fl ±& 7l^l^-(320)2l- ^-^71(310) x%X\*\ cl] 

olEi 2}^= ^^"71(310)^1^ 7l^l^-(320)^-S.^ *g£L-g- H 

^ ^ 71^1 ^-(320HH (310)5.^1 *>^= A}-g-£H, t!-7fl 

<48> ^1-71 ^ _S.^ ^^(ACTS)^r ^>%= (310)7} 71^1 ^-(320)^.5. *1H*1 

«(MDC)5} ^^--i- Ja.^*>7l ^EL A>^-£]^ ; 

<49> ZL&i]}, it^*] £4^1 £efl<?]t 71^-AS f>}°] BER -M^-i- *}*£ 

^71(310)4 71*1^(320)2} *fl5LeK315,325)°ll *l#«fl ¥^ Sell<a^ 5L5 

SJ ^HSIS}- ^°1 DSRC K^} 2)n g$m ILi]}^ 

(FCMC), 47fl^ r-flolEl ^^-(MDC)^-S °l-¥-°l ^tf. 

<50> ^1*1 q\o)&\ ^^.(MDOofl^ A>-g-£l^ iiflAlxl Hefl<y S.6^1 

£Al*V £o] f =E|«g-i- c-flolE-KPR), sfl^ ^7l dlolE^(CSW), MAC *)H €-EL 

(MAC), MAC 3H E i -fr^CMSDU ; MAC Service Data Unit) ^ CRC(Cyclic 

Redundancy Error Check Sequence )S- °}^°]^l' c ]r. 

<5i> # 7 ] ssIob^. cflol^(PR)^ MSB^I '10101010 10101010' ^ £_on} #7] 

*fl^ %7] cflolEKCSW)^ '01001011 00111110' ^ ^ 
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<52> #7] MAC *lH ^E(MAC)fe ^ iE^r *V^= 3He1 fi*l , MSDU ^o] 

i4bNH MAC *1«li t-HojE^ -fi-bJ(MSDU)£r 7)x) ^-(320)4 & 

^ V 7l(310) ?H1 ^*)} SL7}^ 3MBMtk 

<53> #7) CRCxr =sl«Sl-(PR)4 ^ ^-7) 3H^(CSW)« <*fl 
<54> = x16 "*" -* 12 ^ 5 H " 1 

<55> 14^, ^^ofl^^ BER ^-g; ^t}. 

<56>-fAi ( BER *l^-i- $)%}oH ^^71(310)^- 7l*l^(320H 

^ ^1 (313) (323)* BER *1*1 £.= 3. iNltt^. 
<57> n><y j ^ ^^7l(310)2f ^ 71^1-^(320)<>1 ^l^M BER Al^-g- >g«8*> 

Bl^r ^4-5}^ ^^^1(313,323)1- ^ 2^ ^ wi— — 5. €3*1 ^1S, *1<3 

AitfMH i£E ? |o]^0 S ^H§>711 sit}. 

<58> olrrfl, ^^^1(313,323)7} BER *ltl €^1^^ ^^l (310)2}- ld£ 7l 

*l^-(320)£: ^°o v ^ Si #*1(314, 324) 7} o}^. o]x)f>}o] FPGA(312,322)2l t]) 

<59> o] d^, Al^^7> 21^1(330)^1^ BER a^ Al^ ^^1- 71*1-^ 
(320)£r BER ^1^^ ^^71(310)^1 jl-B- t^OD)^ t%°)tf 

Sell 0 Jsl 7l]^(k)l- 3Lf-*Rf BER Al^ Al^l- tjIIaI^II- Aj-7] ^ ^^71 (310)S. 
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<60> n>^, Qzl BER Al^^j ^-f SE^r a^^>7> 71*1^(320)^1 i^^l(323) 1 ?>^: 

S.S.3. 3}^ ^-fe}^ ^^7l(310)^r BER *1^ *1^ *1H 

^^53-8: ^ ^B] #*1 (314)7} FPGA(312)1- BER *1^ 2. = 3. -g^^} <>} 

-i-ei ber ^-a- ^i o ^ 7fl^oo» *i#tb ^ ^ 

71^1^(320)^.3. -g-'a-SH ^8-71 71^1-^(320)^: ^^71(310)3.^- Bl^l 

-§-#-§- 5*1*1(330)3. S-^B-1 3^1 SA1A171711 

<6i> ol ^ig 71^1 ^-(320)^: £.5^ i^sf ^ ^efl<y dlo^l- ii 

^ *1# *l?Jt} -f ^^S}^ £632} MDC(Message Data Channel) ^H^l 

*}^ ^^l (310)3. k7fl?}*l 7^1^ l^^tl MAC €^(MAC) ^ 

MAC ^H^ -fr^(MSDU)£l ^lei# 3#*}7l ifl^H ^7} MAC >H*1^ ^1 °1 

Bi -R-bKMSDU) £}-g-°H 16«mo] CRC# ^#<^ ^t}. 

<62> olnfl, *}ig= ^-^-71(310)^ BER ^ *f|Al*l» k7fl?}*l * FPGA(312)7> £ 

€ 71^1 ^-(320)^.3.^-^1 ^Os)^ 3MEi» cfls. si (315H1 7^^S\o] Sefl°J 
4 wl^H H^l ^ ^a>^o_5.^1 t-fl ol b] 7} s>7ll *<H #fe-*l SEfe 
si 7} ^^S^l-S^m ^^1-71 W BER ^SS§>711 ^q-. 

<63> ^ , FPGA(312)^r £^ 71^1 ^-(320)^1^^1 ^ ^0^^-^ cfAl CRC1- ^#<H 
ollS.Bl(315)^| 9X^ CRC^} *|3 «1j51S>u1 =l *]M *\ 

3 #tH3 ^A] : C-HojE^l 0^7} &JL ^ cf3Cl-^ CflolElofl 6flel7> ^ ^ % 

<64> olofl u}s}, ofls] ^0.5. BER TH^rfe^ , BER 31^ 

^^^r k*56ul-olie o| MSDU(MAC Service Data Unit ; OxAAA. . .AA)# # ^r^lt!- 31 
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olE-1 7fl^5L *M 6\}z] ^ $)°)*\9\- <&*\^x) ^ C-flolEl 7fl^« Tfl^ 

t!: ^ BER ^t^St^-S. ^Htt^. 

<65> <^7H, ^ ^^71(310)^ CRC < s fle]7> ^ig. ^-foflH BER a]^ 

* ^*fl ^ cflolE^l- iflS.sl(315)^ *i*eHH=h 
<66> zie^, ^ -E-=b}^ ^-^71(310)^ FPGA(312)7} ^ ^o]e^ 

CRCCCyclic Redundancy Check *r«g«M ^M^} o_*] <go} d\) 

<67> ojnfl, xj-sf ^71(310)^- JE*1 ^1(317)^ ^-ofl cflo]E^ ofl 

31^ BER 7] ^^-(320)^.5. HvflJl -§-#-§- 7]tf^cf. 

<68> o]d|| nj-e)-, 7l^l^-(320)^r ^7) (310)3.-^ BER 

(325)^1 ^ s| #1(330)3. a.tflji ^ #^71(310)3. BER & 

<69> ^ot ; BER a]^o] ^-f e(-Tg ic^. 7l*l ^-(320) AS^Ej BER ^SM: 

*r -S-^ol «I3 ^lLM *r4!3*l ^ ^^71(310)^ ^ 

<1^5|-c|-ji ^^-JL oil- ^3.^(315, 313. EEPR0MH1 

<70> o] ^ 71*1^(320) °-3.Jf El BER ^SM- -8.^7} 5£°.^ ^71(310) 

tt BER ^SM- -§-#-g- Jl^tf. 

<71> ZL^Efl, Aj- 7 ]ofl*| ^ 7)x]^(.320)3\- ^ 1 &7](310)7> BER ^1^^- ^]«|| ^jl 

^ cfl o) B) ^ #2}]^ ^-f PN9, PN16 -g-^ 7 ^°1 °J^3 "511:^^1 A>-g- 
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^SM^ ^<*M*r *M1 -g-^Ur t-flolE^ H^^t- ^13.^(315,325)^1 A 

<72> o) BER *|^# ^.^Tr ^-f 2)^1 (330H-H BER ^ ^S. ^^g- ^ 
7l^l^-(320)-^S. #^>^ #^71(310)2}- #7] t€ 7lxl^-(320)^ ^Jfl^l 

(313, 323)1- S.— ^- ^^IM^Tiq- 

<73> X\i$x}7} ^7} 71^1 ^-(320)^ i^^(323)# £j=3. ^ € 

<74> ^ > 7l 7l# 7l*]-5f-(320H #1(330)* BER ^-Br 

*}*r tfl*fl ii^ 7lxl^-o] ^o. *]<g ^ofl^ BER 

A)^ Tg^-g- Aj- 7 j ^Tg 7 ] ^(320) JlS € 3 BER ^ ^ -g- ^ tg ^- 

<75> ^7)0^ ^1§] ^^tt «>2f ^5.$ ^lS^l ^ ^1 Q 

#*1 ol-g-s>j7 i^^l S^-^-S BER 3.ILS. &%°) 

7}^f-o.5. BER ^l^^r 1}^}t)} <r 91^ Jl^V 9l^. 

<76> SE^ t ^ ig£2l A^-g- o1lAl^l7> o}\d Af-g-sKr dl^Ei# Af-g-^ 

*\ ZL *l^*Hl7fl JEAl^-O.S^ ^711 <?]^M Al^7,Hl7ll 
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<77> m.*), a. *gx$o. ±q ^|<q. ^ ^fl ^-^^ ol-g-s>^ BER ^rW°fl 

7> Stl^. 
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1] 

*1^*S ^ Ai^Eflo^ ^#(BER) 9X^^\, BER ^ *$ 

^ %^-5\3L n. ^^ofl 4^ BER «3M: sj-^l 3*1 3^ ^a. # 

^ ^1^, ©1 ^ ^ #*l<q BER a]^ igigofl ^ C^ 7 } al-frlg 

S. ^ el] o] e| n e |oj ^ ^^-^ BER nflX|*l» * BER X| 

^ cflolEil- ^^Ji zl oil BER ^SM: ^41 *H cf^: 

71*1^- ^l^h °1 71^1 -55- #*HH<3l BER Pie) 

^H*!^ «1:5I*H BER* ^A>^r>j7 -lo\] 4^ BER ^^-^-§- #7] 7l 
#^Kr 3. e^jo £ DSRC *1^ S-f- 

^^1 HIS -2-fht- ^ ^1. 
2] 

£^7] ^tJ: i^^l# ^71 ^tfl^M mtSLS, DSRC mL 

3] 

^1%H1 5a°H, x>^= ^^71^ ^ BER aI^oi 3 o. ±^ 7l ^^. ^i^e^ 
BER ^1^ *1M*]7} ^#£1^ ^ S.— ^l*K£-lt ^ 

^^SLS. wj-fe DSRC *1¥^ JH* ^l^Bflol alM ^_=-§- . 
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[3^8" 4] 

^r(BER)* Al^^fe BER a]^ a]^- ^ofl ^ y^^- # 

*H*1 #^7] JL^S. ^ 3He1 sefl^ ^» Ifsf^ BER ^ 

A]*)- nHAl^# *}-^ ^r^7lS #^€rRr 4|1 ^l^, ^M^E^ 
BER A} 3)- ^A]X1# ^A]^cf^ °-igo) OIO^ ^ 7 ]*|^ #*HH ^ 

7fl5l BER a]^ ^Alx]# %\*% ^-^7)^. #^}JI BER ^ ^^r* 

BER ^r^7]^Ei ^Aisqig ±# 71*1^- #x]7\ ^7) 3, 

-§-W£a1 S.Al*Hr *D3 3-7fl«q-, ^7}o\}*\ BER ^^^1 

^ ^ 71^]^- ^*HH ^ tfl7l^r ^ ^7}S, BER 

5] 

^14^] &°H f BER a]^ nflAlxlfe *};7fl^ Sefl^J ^(FCMS), 4i^7fl^ 

PllAl^ C-flojE^ ^*(MDS)^S. o]i=LO^lD} Aj-7] nllAl^ Cj| O] E-) ^(MDS)^ ^ 

^a] c-flolE^ <a)J(L# A]-g-^ 3j-§- f^ios ^ DSRC SL^ Al^efl 

^ «1S .£_■??-§: Al^ ^ . 
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MDS 


MDS 


MDS 
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IS. 5] 



FCMC 



MDC 



MDC 



MDC 



MDC 



FCMC 



IS. 6] 



PR 


CSW 


MAC 


MSDU 


CRC 


2 


2 


2 


65 


2 



iSL 7] 

afe PC 




BER^ SI- 



'S* i 

BER/M^ n IW*l#l 
_BERAl^i>llAl^#k 



^HAK^-f R0M°fl 
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